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background: Congenital heart defects can impose a variety of maladaptive changes in heart development, of which one is an alteration in the 
amount of extracellular collagen deposited. Children with aortic coarctation have been found to have high procollagen levels, which may lead to 
adverse changes in ventricular composition, stiffness, and performance throughout life. Insulin like growth factor 1 (IGF1) has been shown to reduce 
myocardial collagen deposition. In this study, we hypothesized that administration of IGF1 in the early neonatal period would reduce collagen 
deposition, while elevated systolic arterial pressure would increase it, compared to control lambs.
methods: 3 groups of lambs were surgically instrumented at 7 days after birth with indwelling arterial and venous catheters, and an aortic occluder 
just below the ligamentum arteriosum. After a 4 day recovery period, pressures were measured daily from 11-18 days of age. The 3 groups were: 1) 
Control, 2) Load, in which the aortic occluder was progressively inflated, and 3) IGF1, in which the IGF1 analog LR3 was given ~0.6mg IV twice a 
day. At the end of the experimental period, the hearts were arrested in diastole and fixed with buffered formaldehyde. Sections of myocardium were 
stained with Masson’s Trichrome. Microscopic morphometric analysis using a point counting technique was done to determine myocyte and collagen 
quantities.
results: Aortic pressure increased progressively in the Load group, and was 35mmHg greater than in Control and IGF1 groups on the final day. 
Heart weight to body weight ratio (g/kg) was greater in Load (8.9±1.1) and IGF1 (7.1±0.9) groups compared to Control (6.4±0.5). Histological 
analysis showed no significant differences in collagen and connective tissue content between Load (12.4±3.7%), IGF (11.9±4.8%) and Control 
(10.8±3.8%) groups. No differences were appreciated in myocyte percent area between groups.
conclusions: Contrary to our hypothesis, neither increased systolic arterial load nor IGF1 treatment in the early neonatal sheep altered cardiac 
collagen content compared to controls. We speculate that the greater heart weight was due to cardiac myocyte enlargement in the Load and IGF1 
groups.
